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Abstract

This is a tudy of the processes of design of large technological systems based en a two
case study: the rapid transit bus system, Transmilenio, in Bogota, Colombia, and the
urban rail system, Metro, in Copenhagen, Denmark. The research focused especially on
the proess by which designers define material scripts during the conception,
construction, implementation and operation of large technological systems.

The main argument is that designers define scripts in a process in which three parallel
developments are atgy: first, a reading takes place of the history (past, present, future)

of the arena of development where the system will be constructed. Second, designers
define scripts through the delegation of agency, causes and responsibilities to humans
and norhumans, a process in which the limits of the system are also defined and
enacted. Third, the process of the definition of scripts implies a reconfiguration of the
designing team, the supporting actors and the diverse user groups.

By tracing material scriptshe author accounts for the unfolding of visions, politics and
materialities that constitute the system. The analysis contributes to understanding the
complex sociotechnical dynamics involved in the design processes of large
technological systems by revieg how their constitution produces a reconfiguration of

the arena of development of urban transport. This dynamic substantiates-the co
evolution of technological systems and the city.



Resumé

Dette er en undersggelse af store teknologiskéersyss designprocesser. Den er
baseret pa to castudies: hurtigous systemet Transmilenio i Bogota, Colombia, og
bybanesystemet Metro i Kgbenhavn, Danmark. Undersggelsen fokuserer iszer pa den
proces, hvor designere definerer materielle scripts undermdiogen, konstruktionen,
implementeringen og driften af store teknologiske systemer.

Hovedargumentet er, at designerne definerer scripts i en proces, hvor tre parallelle
udviklinger er pa spil: For det farste sker der en historisk leesning, det viltfoytic

nutid, og fremtid af den udviklingsarena hvor systemet vil blive bygget undersgges. For
det andet, definerer designere scripts via en uddelegering af agency, arsager og ansvar
for humaneog ikkehumane Denne er en proces, hvor greenserne foresyst ogsa

bliver defineret og enacted. Endelig indebaerer processen af definitionen af scripts en
omstrukturering af designeamet de stgttende aktarer og de forskellige brugergrupper.

Ved en opsporing af de materielle scripts redeggr forfatteren faldet§en af de
visioner, politikker (politics) og materialiteter, der udge@r systemet. Analysen er et
bidrag til forstdelsen af de komplekse sociotekniske dynamikker involveret i design
processer af store teknologiske systemer, ved at afslgre, hvordas tlislhecise
producerer en omstrukturering af udviklingsarenador bytransport. Denne dynamik
underbygger tesen om teknologiske systemers og byens feelles udvikling.
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1. Introduction

This is a article based Ph.D dissertation. | have developed five articles which the
reader can find in the appendix. The purpose of the main text is to substantiate and
complement he developments of the articles. In this first chapter | will present a
justification and outline of the researptoblem the purpos@and scopef the research

a justification of the casesndan outline of the following chapter§he reader can
chooseto read the articles before reading the maixt of this dissertation, or to read
them as they are referred to.

1.1 Justification and outline of the problem

The problem | address in this dissertation is the classical engineering problem: how do
we concere, design, construct, operate and eventually disassemble a working system.
This has been my main professional concern since | finished secondary school and
thereafter studied mechanical engineering. During my years as an engineering student, |
did not obain a convincing answer to this problem. Instead, | was taught a wide range
of specific knowledge: how to model an ideal system using mathematics; how to design
several shafts for dynamic loads, taking into consideration-temy effects, like
fatigue; hav to choose bearings from a catalogue; how electric, thermo and hydro
machines work under different conditions; how circuits work; and a good deal of
theoretical dynamics of solid objects, solid mechanics, fluid dynamics of simple layered
ideal fluids, het transfer, thermodynamics and aerodynamics. No doubt these are
valuable areas of knowledge, Huteceived no instruction in how to integrate all this
knowledge into the development of a project: too much analysis, no synthesis.

It seemed too discouray, what teachers and employers said at the time (and they still
repeat it today): the main thing necessary to conduct a project is political support;
otherwise, the technical job is not possible. If this is so, are engineers and designers then
powerless mfessionals? If this is so, does theory play only a subsidiary role? Is the
main task of engineering outside the reach of theoretical systematization? Or in other
words, is it impossible to possess knowledge about what is necessaealie
engineeringprojects? Also, is it a concern only for professional engineers, or could it
possibly be an interdisciplinary and multicultural academic task?

Many of my colleagues at the Engineering School of Universidad de los Andes, where |
worked for five years anathere this project was born, also shared my concerns and the
frustration of not finding answers in their own fields of research and teaching. This
frustration was (and still is) shared by many engineers and engineering educators in the
world (NAE, 2004). Perhaps the problem is related to the fact that engineering
educators have pushed the social and political aspects of engineering outside the
curriculum (Downey, 2005)To find answers, | have reached out to different fields,
including managementlated tleories, history of technology and science and
technology studies. | have been fortunate enough to come across a number of scholars
in the world that also share the same or similar concerns through research in these
fields. It is in academic dialogue withem (some are named in the acknowledgements
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and the references) that | have undertakentdk of scholarly investigatingf the
above questions.

The principle that engineering works along with technology development and

scientific knowledgei are theresult of interaction among humans and -homans
(Latour , 1996) or of Acomponent s, some of
is widely shared in fields like History of Technology and Science and Technology

Studies (STS). Furthermore, scholarsrkuag in these fields realize that technical

decisions and technical practice are not merely technical, but also political, social and
economic. However, a theory that approaches decisions by trying to isolate the technical
aspects from the social aspeatsll from the outset incur the transgression of
analytically imposing differentiations that are not there when the engineering work is

being developed (Akrich, 1992). Therefore, scholars in the fields mentioned have taken

pains to develop new concepts tocaunt for the variety of sociotechnical dynamics

involved in the conception, design, construction and operation of engineering works. In

this dissertation, | draw mainly (but not exclusivedy)the theoretical developments of

the Large Technological Syshs tradition (LTS) and Actor Network Theory (ANT)

and further conceptualisations like that of arenas of developingtoidy the process of

design of two LTS6, also to show how speci a
contributing role, which caanly be understood by tracing the activities of the designers

and how they put together heterogeneous elements for specific features of the system.

There are engineering projects of different sizes. | have chosen to focus on projects that
meet two criteld: they are present in our daily lives, and they affect the ways society is
organized in a very visible way. Although there is value in analysing communities of
physicists that study gravitational waves (Collins, 2004) and other esoteric enterprises,
thereis also a strong need to investigate the technologies that are shaping and re
shaping social life as we know it here and now (Martin, 1993). Transport systems in
urban settings meet these criteria. And for this project, | chose to study Transmilenio in
Bogota and Metro in Copenhagen (see section 1.3 for a justification of this selection).

1.2 Purpose and scope of the research

There are many aspects of such projects as
are worth investigating. Some might be temptetbok for the essence of a projéthe

technical idea, the leading conceptand its historical genesis to account for the
conception of the project. Others might want to understand the-goldizal dynamics

that framed the problerthat was then posetb engineers. The first approach would

adopt an internal view of the task; conversely, the second approach would place
emphasis in the factors external to the project. The approach that | chose for this
analysis aims to overcome the distinction betweemand out, technical and social.

Thus, my choices where guided by the aim of analysing the ways in which design
decisions are technical and political at the same time and how.

Linear models of planning and design state that there are eight distinct phases
design process (Dym, 1994):. definition of the problem, formulation of objectives,
conceptual design, definition of alternatives, selection of the best alternative, detailed
design, construction and operation. Promoters of these models also statbethat
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technical decisions also become increasingly importaoh fthe conceptual phase
onwards. \kions and objectiveare defined in the first two phases presumably in a
more political way. However, an increasing number of studies show that such sequential
processes are the exception rather than the norm (Jensen and Andreasen, 2010).
Furthermore, case studies and empirical analyses show that the overlapping in time and
the overlapping in the distribution among teams and persons of tasks that analytically
bdong to different phases blur these sequences phases, if they exist at all- (Ardila
Gbémez, 2004; Hughes, 1983, 1998; Latour, 1996). To clarify, | am not stating that the
linear model is not valid or that it is fiction; | am stating that there is much more t
design than the phases presented in normative linear models (Akrich, Callon, Latour,
2002). The linear model is used and might sometimes be helpful, but in this dissertation,
| want to research issues that are not captured by the simplified model.

In this dissertation, | propose to account for the sociotechnical process of defining some
features of large technological systems, which may appear to be only technical once
they are stabilized. A thorough analysis of all the design features of a projeetsifeh

and scope of an urban transportation system is a monumental work and perhaps an
unnecessary task (Akrich, 1992: 206). The aim is therefore not to provide a
comprehensive account of all the material characteristics of a system, but to research a
few of these characteristics in order to account fomiueirre of the process of defining
design features. | have therefore chosen to foctiseidesign aspects of Transmilenio

and the Metro that best fit the analytical objective of this research: to aciyunt
concrete working features of the transportation systems that are apparently
uncontroversial.

As an engineer, as a user, as a citizen, there are many questions about concrete features
of transportation systems that puzzle me, although they have beetatively stable:

Why is the Metro automatic? Why is there no driver or steward on board the vehicle?
Why are the overground stations of the Metro open? Why do the buses of Transmilenio
use diesel engines? Why are the bus stations of Transmileniormdtie of the roads?

Why does the whole system have a high platform? Why do these systems cover certain
parts of the city and not others? Why was access carefully guaranteed through the
design of the trunk lines of Transmilenio, but not the feeder liids&t is a good map

for navigating an urban transport system? | could add many more questions to this list,
but | chose these for three main reasons.

The first reason is that | decided to focus
in interviews ad dialogue not only with higher ranking system builders (mayors,

project leaders), but also with middle level engineers, technicians and stakeholders. My

aim here was to go beyond the great narratives that system builders always develop as a
strategy to rake their projects more solid. This is not, of course, a minor aspect of

project development, and it has certainly been discussed (Latour, 1987, 1996), but |
wanted to reach into the actual engineering and design work: the process that produces

the systenand its narrative.

The second reason is that | did not want to famiy on openlycontroversial aspects.

Akrich (1992) states that design aspects about which there is visible and open
disagreement, negotiation and the potential for breakdown are #teobes to

12



investigate, in order to analyse them in proper sociotechnical terms (using a vocabulary
imported from semiotics, which | introduce later on). However, these analytical tools
should also be valid for analysing those aspects of design, or thosgods, which
apparently rapidly became stable. This is my purpose in this dissertation.

The third reason is that focusing on specific elements functioned as an appropriate entry
point for interviews and text analysis, since it provided a device toat@vin the
networks of actors. Interviewees responded to my questions and pointed out other actors
that were relevant in relation to the issues | was tracing. | maintain that following the
definition of scripts (Akrich, 1992) is a valid way to follow taetors (Latour, 1996) in

a design process, and this is the methodological foundation of this study (see section
4.1).

Briefly and schematically, the main theoretical question is:

How do designers conceive and define the main features of urban
transportdbn systems?

The fact that | am researching urban systems has given a variable geometry to the object
of my study. Focusing on the Transmilenio also requires researching Bogota as a city,
and the Metro entails examining Copenhagen. This has surfaceg findimngs in two
important ways: first, in a compulsory connection between my research and the current
discussion between urban theorists and science and technology studies scholars about
the possible crostertilization of these fields. My mairchallengehere is to re
conceptualize urban transport as an arena of development, where the design of new
systems necessarily implies the reconfiguration of whole transport systems in both cities
and thus of an important part of the cities themselves (Valderragndemgensen, 2008;
Valderrama, 2009). At the same time, the size and character of the systems | study
imply that they are part of a bigger transformation of the cities, which provides the
opportunity to discuss how system and city-sb@ape each other-urthermore
passengers and urban commuters cannot be viewed as mere passive users (Oudshoorn
and Pinch, 2003; Rose and Blume, 2003). In both Bogota and Copenhagen, residents
have taken pains to use, affirm, resist, suggest improvements, etc. to many of the
features of these transportation systems. They have participated actively in the design of
the urban transportation in their cities, and in this dissertation | also analyse their role
(Valderrama, forthcoming; Valderrama, forthcoming a).

1.3 Justification d the selected cases

| investigated the question of design of large technological systems through the analysis

of two cases: the design of Transmilenio in Bogota; and the design of the Metro in
Copenhagen. | selected these two cases, because they shardber of interesting

features. First, from the outset, these were not minor projects to maintain or improve
existing patterns of mobility (see figures 1 and 2 for a few basic data for these two
systemsand their citiep . These wer e t btge aimed atippduéng maj or
considerable change in the momentum of the developing trends of mobility in both
cities. Among other things, both projects aimed to curb the use of cars and considerably
improve the provision of public transport in their cities asvi@ole. Due to their

13



character and size, and thus the resources they required, they were discussed at both the
city and national levels, which meant that they also had a considerable impact on the
governance traditions for carrying out such projects i lmities and both countries

(see section 3.2).

A second reason for the case selection is that both projects exhibited innovation.
Copenhagends Metro is the first fully autc
capital city; and Transmilenio is the dirmassrapid transit bus system to achieve
performance levels previously only possible with urban heavy rail systems (Wright and
Hook, 2007: 73; Gilbert, 2008). Both cases, therefore, implied an additional quota of
risk for the designers, since they waid only departing from their local transportation
traditions, but also experimenting with new technologies. During the research, |
discovered that the innovation was only made possible because the planners had
carefully built a protective space from tradnal control organisms in both cities. The
technological innovations also required innovations in organization and stvetiézjy|

will characterise as an extended labora(see section 3.2).
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Figure 1. Layout and main statistics of the Copenh&fno. Information retrieved
from Metrobs official webpage www.

A third reason for selecting these cases relates to access to documents and interviewees

in order to gather the information necessary to proceed with the analysis. Before moving

to Denmak in 2006, | had contacted many Transmilenio planners and performed some
interviews, and | had already retrieved relevant documentation. Living in Copenhagen
granted me access to information on the Me
engagement irvesearch regarding the design of the Metro provided a basis for
consolidating the selection of this case.

It is worth noting, however, that this study is not a comparison of the final design and
technological features of the two sociotechnical systesisgussified and essentialist
notions of scale, space, technology, city, agency structure or identity (Gralthm an
Marvin, 2001; Coutard, 200%88). The intention was to carry out a twase study (Yin,

2002). In other words, | did not seleatpriori, aseries of categories to examine in each
case and then compare them. Instead, | applied case study principles to each case in
order to investigate the research question. In fact, at the time of writing this, the depth of

14



analysis is greater in the Transmile case than in the Metro case, Transmilenio is to be

seen as the main case, and the Copenhagen Metro as a control case. Flagging
similarities in the design process of two different transport systems by two very
different communities of engineers in twontexts that have very little in common is a

way of testing the relevance of case studies (Flyvbjerg, 2006). The design processes of
Transmilenio in Bogota and Metro in Copenhagen share some features that will become

clear through the study of each casethis fashion, | avoid basing the comparison on
external Afsocial o, economic, political or |1
in the process of design, which is the true object of study of this dissertation.

ORIENTE

0CCIDENTE ’\ "~ Current statistics (Dec. 2008)
¢ />//\ | c1a ot.otoo daily trips
¢ o stations
Phase | s ~ l
—

* 84 kilometers of trunk lines
+ 1.071 buses in trunk lines
Phase II: s L\/_’ « 75 feeder routes
+ 515 kilometers of feeder routes
+ 410 feeder buses
Feeder Routes: = « 27 kmih average speed

Figure 2: Layout and main sistics of Transmilenio. Information retrieved from the
General Presentation (Power Point) of Transmilenio S.A. December 2008.

1.4 Outline of the dissertation

This Ph.D. is based on articles. The main advantage of this format is that the number of
scholas involved in the research increases, since supervisors and evaluating committees
are complemented with the publicationsé edi
fact that science is communicated knowledge. The downside of such a strateagy is t
articles have to be short and in many cases do not provide the opportunity to discuss
thoroughly the theoretical grounding of the concepts used in the arguments. Publishing
also takes time, and a thrgear period can be too short for any researchprdduce a

fully coherent dissertation made up of published articles., It istalgp fowever, that

many monographic dissertations in book form refwlin articles that with time and

some extra work present a coherent argument (e.g. Law, 2001; Virkk®3Mj,. In the
hope of progressingn that direction, this dissertation is based on five articles: three
already published and two drafts.

In the first articleiln Di e s e | versus compresseBodgotatrat ur al
innovation, precaution, and disi but i on of ri sko (Vabhderr ama
colleague and | asked why the buses of Transmilenio were powered by diesel engines.

We chose to concentrate on one specific script to reconstruct the way this was discussed

and decided. To our surprisdiid decision, which seems quite solid when using the

15



Transmilenio system, was full of uncertainties and was actually not that stable,
depending who was asked. In fact, various designers and \wewstbckholders of the
transportation system were involvelll the way from the beginning to the end of the
design process. The articleds main argumer
negotiated a technical feature, they simultaneously negotiated a certain distribution of
responsibility. More specificallythe city administrationi represented by the planning

team of Transmilenid® adopted the position of not deciding the type of engine but made

the private operators of the systeesponsible fomeeting timetables and transporting a
specified number of pasngers. The private operators had the freedom to choose
compressed natural gas or diesel engines. They all chose diesel engines, because at the
time, this technology had lower financial and environmental risks.

In the second articl& Ur b an t maystempsaonr Bogotaiamd Copenhagen: An
appr oach (ValderrmamasamdSlgrgensen, 2008y supervisor and | explored

the theoretical possibility of linking two concepts to account for what we identified as
the twofold character of design decisionsstiirthey distributed agency among the
actors that make up the system; and second, they responded to features of the existing
local arena of transportation development at the time, establishing desired continuities
or desired differences. This twofold preseexplains the particular configuration of
what became the boundary of the transportation system. We illustrate these dynamics by
examining the decisions to adopt a high platform for the Transmilenio system in Bogota
and an automatic train for the Metmo Copenhagen. We also examined the process of
defining the routes in the first phase of these systems in their respective cities.

In the third articleh Ho w  d o-produee ucban transport systems and the city? The
case of Tr ans m{Valderama 20a9) dxteledghe anglgsis proposed

in the previous article regarding the case of Transmilenio in Bogota. | introduced the
concepts of script, inscription, description and-imseription proposed by Akrich
(1992) to account for the processepuodducing specific design features and the ways
these processes reconfigure the arena of transportation development in Bogota and enact
the boundary of the new system. In this article, | develop more details about this case.
These last two articles inteted scholars working with the relations between urban
studies and architecture and science and technology studies, which explains the
character of the volumes in which they were published. Therefore, they also discuss
how the design of new transport sysseof the size and character of Transmilenio in
Bogotda and Metro in Copenhagen is one important elementarnger urban
transformations. Howevethese transformationare not to be understood as parallel
unconnected processes, but as related developniattsanstitute the same complex
transformative process. Using the concept of arenas of development, my supervisor and
| attempt in both articles to present the details of these dynamicsisTdiscussed in
section 3.5.

In the fourth articlei A c c eistsyi biidn ur ban transportation s
(Valderrama, forthcoming), | investigate the definition of some scripts that constitute

the accessibility of the systefransmilenio. | pay particular attention to those aspects

in which designers delated responsibility for granting people in wheelchairs access to

the system. | show how the process was controversial and uneven: some features were
implemented in parts of the system but not in the whole. Representatives of a concerned
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group (of wheelchaiusers) were able to influence the design, but only after appealing
to a legal instrument calledutela which grants individuals legal and political
opportunities. During the discussion of this legal action, the system builders of
Transmilenio deployedrfancial and economic arguments to justify the lack of access to
feeder lines. The higher courts finally decided in favour of the concerned group, but
until now access to the system for people in wheelchairs is still only partially
guaranteed.

In the lag articlen The Map of (Valderransanforthoeming@)ol deal with

the design of the map of Transmilenio. This inscription is of special interest, because it
aims at representing the whole system, in order for users to navigate it. Several actors
met and struggled to influence the character, principles and final outline of this
document: the Transmilenio operations experts who wanted to maximize the
performance of the system as a whole; the communications experts of Transmilenio and
their supporiig consulting staff at Steer Davies and Gleeve in London, who had
particular views regarding the users, based on a whole body of knowledge on signage,;
and the various groups of users themselves, who participated in different ways,
including a webpage forunThe analysis of this document reveals how users actually
struggled to influence the design of the whole system, and how the system builders of
Transmilenio dealt with these efforts.

In the articles, |1 have predominantly used the Transmilenio caseusirale my
arguments. In the body of this dissertation, | draw on aspects of the design of the Metro
to develop my arguments.

Section 2 provides three basic elements for the better understanding of this dissertation:
a presentation ofhe object of study(section 2.1), a brief outline of the existing
scholarly work on the two cases (section 2.2), and a brief introduction to the main
aspects of the theories that constitute the point of departure for this dissertation in the
field of science and technologgudies (section 2.3). In section 3, | develop five key
aspects that support and complement the arguments of the five articles: 1) the
theoreticalarticulation that justifies the triangulation | am attempting between large
technical systems theory, acta@twork theory, and arenas of development (section 3.1);

2) how the actions of the different actors involved were organized in an extended
laboratory where knowledge was accumulated, and how that space for the coordination
of action was protected (sectiom2® 3) since the concept of arena of development
invokes the role of other transport systems, itnecessaryto account for their
participation in more thorough terms and explore what | consider to be the missing
symmetry of symmetrical analyses (secti813); 4) | research the ways in which
different design actors and users inter@etction 3.4); and 5) although my analysis
belongs mainly to the science and technology studies field, it might also interest urban
studies readers, so in section 3.5, lcdss further the possible contributions of my
analysis to urban studies.

Section 4 is devoted to discussing the methodological grounding of my study as a case
study research, drawing on the principles and some elements of ethnomethodology and
grounded thory and data collecting methods. Finally, in section 5, | summarize the
main findings of this research, what | consider to be the most important reflections that
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follow from it, a set of tasks for the future development of this research, and a few more
general remarks about the possible implications of this particular research for the
various fields it might interest. The reader can find a list of interviewees and references

in section 6, and theomplete texts athe articles thafiorm the basis ofhis dssertation
in the appendix section.
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2. Concrete problematization of this research

2.1 The Design of Large Technological Systems

In order to investigate the questiorHow do designers conceive and define the main
features of urban transportation sys¢2inl have concentrated on analysing the process

of conceiving and defining featurgésthat is, the design process. Two further elements
have been equally important: who miglg tonsidered the designer actand what is
designed. Let me take these thedements(subject, verb and objectf the research
question one by one, in order to make the scope of this research as precise as possible
for the reader.

The processconceive and define

While the wverbs At o engi neeratre, a@easign isit o p |
increasingly used to refer to the production of systems, devices, infrastructure and even
events in the wurban milieu. Therefore, I h @

process for three reasons: first, etymologically, desigo msileans defining the sign (de

sign), or assigning meaning, or defining the script. Because one of the intentions of this
dissertation is to account for the definition of concrete stable features of technological
systems, it is appropriate to calltheppae s under scrutiny fAto desi
section 3.1).

The second reason is that design has been an engineering concern for a long time. Since
the 19" century when the engineering profession became of central importance in many
countries, therdas been a focus and concern for design in engineering. Unfortunately,
due to complex historical developments since the middle of theg@@ury, the concept

of design of technologies and systems has disappeared from research agendas and
educational proggmmes, which instead concentrate on analytical tools and specialized
knowledge production. During the last 20 years however, many groups of engineers and
engineering educators have struggled to restore ddsigmoth the research and
education agendas ehgineering schools (Bronet et al., 2003).

Since | belong to one such institution, my third reason is: | developed my research at the
Department of Management Engineering of the Technical University of Denmark. Over
the last ten years, some scholarshiis academic unit have conceived, developed and
conducted an education that combines engineering, design and science and technology
studies. They have been successful in educating a type of professional edggigeer

that combines many features of thetsaditionally separate profiles: good technical
grounding and the capacity to produce sound design concepts and aesthetically
grounded products and systems. These professionals are also well qualified to work in
teams (in contrast to the archetypicaliwdual artistdesigner); and they are aware of

and able to mobilize the relevant actors needed for any given design or potential project
(Alting et al., 2006; Boelskifte and Jagrgensen, 2005; McAloone, 2007).

Because my objective is to account for theiaechnical dynamics of the process, |
will approach designing from a specifpoint of departureScience and Technology
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Studies. Thusl refer to design as the process of conceiving, building and operating a
transport systenand the world in which it fuetions. This means that designing is a
process of cgoroduction (or ceevolution or ceconstruction) of technology and society

(see section 3.1 for a distinction between these teithgyefore, this study will depart

from normative models of designing. 8¢e models are common in designing literature
and fulfil a research and educational function providing ways to discuss the process.
They also attempt at ordering the technical details of the process. However, the models
tend to be ideal types that leavet ovany elements that come to the fore through case
studies of practiced design, especially the ways in which the technical is also social and
political, which is my primary interest in this dissertation.

The Designed ObjectUrban Transportation Systems

Sistema Transm
y Troncales Fase III

— Jroncal en funcionamiento
(5000 3e Sehalan sencios corientes)

Troncales Fase il primera etapa 2
reras
Sese (i macior calle 72)
Troncales Fase Il segunda etapa y Transoacha

-— AvBoyach  =-» Transoacha FAe 2
D Teminide inea (oral o estacior) 5 ' ; ) — GOOgle”

Figure 3: Satellite plcture of Bogota with hlghllghted operatlng and uedastruction
trunk lines (available dittp://imgl142.imageshack.us/i/bogtm063py.)pg/

What is designed? In thege of this dissertatioh state thatlesigners cgroduce the
transport system and the city. The designigior in Colombia produced both
Transmilenio and a new Bogota. In Denmark, the desigaitgy produced Metro and a

new Copenhagen. The strength this statement can be substantiated by visual
inspection in both cities, by looking at satellite maps of the places, or by digging into
some statistics. Figure 3 shows how the Transmilenio system has grown to cover a great
part of the city, positioning self as the main structuring element of the public
transportation system of the city. Figure 4 shows how the automatic high frequency,
high-end Metro system makes it possible to incorporate @rdthaddark elongated
urban area to the soutlas part of tb city centre of Copenhagdthe round dark
compact area in the centamhich is thus doubled in size with this new town.
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Figure 4: Front cover of the report i
trafi kinvesteringer o exhi éndthathegprdiebted ci t y
new town of @restad (various authors, 1991).

Ud
c

The coeproduction of urban transport and the city happens at two levels. On the one
level, it is important to understand that urban transportation systems, such as the ones
considered he, are sociotechnical systems. They are not just a technical arrangement
that delivers a supportive service to the city. Theythe city. In fact, the concept of

the city needs to be broadened to include the moving city. Inside buses and metro
carriages urban life develops, just asdbesanywhere else in the city. These systems
also interact, even with those who do not use them: they are part of the urban landscape
or cityscape; they cost tax money; they enable fluxes; they are barriers to other fluxe
and they may also be branded and become city icons.

The other level has to do with the continuous transformation of the cities. These systems

were part of a major transformation in both Bogotd and Copenhagen. Not only were

they considered in longermp | ans f or their citiesd devel op
construction, affected the nature of the plans themselves: they shaped each other (see
section 3.5).

In section 2.3 | will present the theories that allow me to designate the transportation
sysems | am studying as actoetworks and as large technological systems that take
place in an arena of development. | chose these concepts because they allow to picture
the ways transport systems and cities are shaped when designers define scripts. These
concepts are useful because they capturaitimundednessf these objects and place
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